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Description 

BACKGROUND OF THE INVENTION 

The present invention relates generally to automat- 
ed analytical instruments for use in conducting assays 
for a component of interest in a fluid sample and more 
particularly to automated analytical instruments which 
use assay modules for conducting assays for a compo- 
nent of interest in a fluid sample. 

In recent years, a number of automated instruments 
have been developed for carrying out quantitative chem- 
ical and immunochemical analyses of fluid samples. As 
is known in the art, such instruments may be used to test 
various fluids for substances of interest, for example, to 
find evidence of disease, to monitor therapeutic drug lev- 
els, and the like. Typically, such automated analytical in- 
struments utilize either liquid reagents or dry reagents to 
assay for a substance of Interest. Nferious different types 
of assay devk^es are known for use in such automated 
Instruments including, for example, dry, thin-film multi- 
layer assay elements which are typk:ally mounted in an 
assay nrKxiule and capillary assay devk^es. 

Generally speaking, the testing system portion of 
automated analytk:at Instruments whk:h use assay mod- 
ules to test for a substance of interest typically Includes 
a fluki dispensing system for metering out a quantity of 
the flukJ sample to be analyzed to an assay module, a 
temperature controlled chamber for holding the assay 
modules at the appropriate temperature to allow the re- 
action to take place, an analyzing system for measuring 
a detectable change brought about by the presence of 
the substance of interest In the fluki sample and some 
mechanism for conveying the assay module to each of 
the foregoing components in the proper order. 

The assay rTKxJules may be provkled by varbus 
technques. In U.S. Pat. No. 4.152,390, there is de- 
scribed an automated analytk:al instmment which in- 
cludes, in addition to the testing system, a supply unit for 
hoWing a plurality of assay nrxxJules and a transfer ap- 
paratus for transferring an assay nrxxiule from the supply 
unit to the testing system. The assay nrxxiules are 
stalked In containers, which may be received in a nest 
of the analyzing apparatus with a spring biased plunger 
arranged to enter the container through an opening. The 
plunger engages a movable element kx:ated in the con- 
tainer behind the slack of nrKxiules to urge the top nrxxJule 
fonwardly towards the testing system portk>n of the in- 
strument. In another type of automated analytical instru- 
ment an assay rrxxJule to be used is manually loaded 
into an assay rrxxJule transfer devbe. The assay nrKxJule 
is then transferred to the test system. 

As can readily be appreciated, automated analytical 
instalments whrch include an automated mechanism for 
transferring assay nrKxJules stored wfthin the instrument 
to the testing system are desirable since they do not re- 
quire an operator to manually feed assay nrKxJules, one 
at a time, Into the testing system. 



It is an object of the present invent bn to provide a 
new and improved automated analytical instrument. 

It is another object of this invention to provide an au- 
tomated analytical Instrument whbh includes a new and 
5 novel arrangement for transferring an assay nrxxiule 
from an assay module supply apparatus to the testing 
system portion of the instrument. 

It Is still another object of this invention to provkJe an 
automated analytical instrument using assay modules 
10 wherein the assay nrxxiules are stored for use In maga- 
zines which are subdivkJed to form compartments, each 
compartment being adapted to hold a single assay mod- 
ule. 

Additional objects, as well as features and advan- 
15 tages, of the present invention will be set forth in part in 
the description which foltows. and In part will be obvious 
from the description or may be learned by practk:e of the 
inventbn. The objects, features, and advantages of the 
present inventbn nnay be realized and attained by 
20 means of the instrumentalities and combinatbns partk:- 
ularly pointed out In the appended claims. 

Accordingly, to achieve the foregoing objects and in 
accordance with the purpose of the present inventkxi as 
broadly set forth and embodied herein, an automated an- 
25 alytical instrument for use in corxJucting assays for a 
component of interest in a flukJ sample Is provided by the 
device defined In Claim 1. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 

The accompanying drawings, whbh are hereby in- 
corporated into and constitute a part of this specrficatkxi, 
illustrate the preferred embodiments of the invention 
and, together with the descriptkxi, serve to explain the 
35 principles of the invention. In these drawings wherein like 
reference numerals represent like parts: 

Fig. 1 1s a perspective view partially expkxJed of one 
embodiment of an automated anatytrcal instrument 

40 for measuring a component of interest in a flukJ sam- 
ple, the Instrument being constructed according to 
the teachings of the present invention; 
Fig. 2 is an enlarged perspective view of one type of 
the assay nrxxlules which maybe used In the auto- 

45 mated Instmment of the inventbn; 

Fig. 3 is an enlarged perspective view of the temper- 
ature controlled chamber shown in Fig. 1 with the 
housing renrxjved; 

Fig. 4 is a side view of the assay module transfer 
50 apparatus shown in Fig. 1 ; 

Fig. 5 is a top view of the assay nrxxiule transfer 

apparatus shown In Fig. 4; 

Fig. 6 is a back view of the assay module transfer 

unit shown In Fig. 4 
55 Fig. 7 is a front view of the assay module transfer 

unit shown in Fig. 1 with the gukie plate rerrraved; 

Fig. 8 is a perspective view from the left side of the 

assay nrxxiule transfer unit shown In Fig. 4; and 
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Fig. 9 is a back view of the guide plate in the assay 
module transfer unit shown in Fig. 4. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS s 

Referring now to Fig. 1, there is shown an embodi- 
ment of an automated analytical instrument for measur- 
ing a component of interest in a fluid sample, the instru- 
ment being constructed according to the teachings of the io 
present invention and represented generally by refer- 
ence numeral 11. 

Instrument 11 includes an assay module supply ap- 
paratus 1 3 tor holding a supply of assay rmdules, a test- 
ing system 14 which includes equipment for testing the 
fluid sample, an assay module transfer apparatus 1 5 for 
transferring an assay nrxxJule from supply apparatus 13 
to testing system 14 and a microprocessor 17 for 
processing and/or displaying the results obtained by 
testing system 14 and for controlling the operation of 20 
supply apparatus 13, testing system 14. In this preferred 
embodiment testing system 1 4 includes a pair of fluid dis- 
pensing units 1 9 for dispensing the fluid to be tested, a 
housing 20 which defines a temperature controlled 
chamber 21 for use in performing the testing, and a plu- 25 
rality of readout systems 23 for measuring the detectable 
change which is a funcfion of the component of interest 
in the fluid sample, it being understood that the number 
of fluid dispensing units shown and the number of read- 
out systems shown are by way of example only. 30 

Assay module supply apparatus 13 includes a car- 
ousel 27 which is a semi-cylindrically shaped unit having 
a plurality of rectangularly shaped chambers 29 circum- 
ferential ly spaced thereon in two rows. Of course, it is 
apparent that another such semi-cylindrically shaped 35 
carousel may be provided and further that these units 
may include any number of rows of chambers. 

Supply apparatus 13 also includes a plurality of 
magazines 31, each magazme 31 being removably 
snap-locked into one of the chambers 29 by means of 4o 
inwardly-biasing tabs 33 formed on carousel 27. Each 
magazine 31 comprises a rectangularly shaped, 
open-faced vessel 35 which is internally subdivided to 
deflne a plurality of compartmwts 37. As can be seen, 
when nnounted in carousel 27 the compartments 37 with- 45 
in each magazine are disposed in vertical rows. An assay 
module 39 is removably stored in each compartment 37. 
A perspective view of one of the assay modules 39 is 
shown in Fig. 2. As can be seen, assay nrxxiule 39 is an 
elongated boat shaped strurture 40 having an inwardly 50 
tapered front end 40-1 . An opening 41 is provided inside 
assay module 39 to access the reagent-bearing assay 
element 41-1 contained therein. A sheet of foil 42 (shown 
partially torn away) or other similar material suitable for 
preventing moisture from entering compartments 37 is ss 
preferably sealed over the open face of vessel 35. 

Supply apparatus 13 further includes means for ro- 
tating carousel 27 about a vertical axis so that assay 



nrKxJules 39 in different magazines 31 can be accessed 
by assay module transfer apparatus 1 5 in the manner to 
be discussed below. In the embodiment shown, the ro- 
tating means comprises a rotatably mounted platform 43 
on top of which carousel 27 is removably mounted. Plat- 
fomri 43 is turned by means of a motor 45, which is me- 
chanically coupled through a belt 47 to a shaft (not 
shown) which is fixedly attached to platform 43. TTie ro- 
tational posit on of carousel 27 is controlled by micro- 
processor 17. 

As can readily be appreciated, the capabilities of in- 
strument 11 can be greatly expanded by toading one 
magazine 31 with assay modules 39 of a single specifi- 
city and others of the magazines with assay modules 
which are specific for other components of interest. By 
rotating carousel 27 such that an assay nrxxlule 39 of a 
desired specificity can be positioned for removal by as- 
say module transfer apparatus 15 it is possible to carry 
out assays for the various components automatically as 
desired. 

Referring now to Fig. 3, temperature controlled 
chamber 21 is shown in greater detail. Chamber 21, 
which may be any type of construcfion, includes a rotat- 
ably mounted tumtable 51 driven by a motor 50. Turnta- 
ble 51 includes a plurality of circumferentially spaced, 
berths 52 each of which is adapted to receive an assay 
nriodule 39. For simplicity, only a few of berths 52 are 
shown in Fig. 3. Assay modules 39 are toaded onto 
berths 52 using an automated shuttle mechanism 53. 
The shuttle mechanism 53, which In this prefen^ed em- 
bodiment is kx^ed within chamber 21 includes a plat- 
fonm onto which the assay module is deposited by the 
transfer apparatus 1 5 through an entry port 55. The shut- 
tle mechanism includes a slidably mounted element (not 
shown) which transports the assay module from the plat- 
form and positions it in a berth 52 on the turntable. The 
platform can be pivotally nDounted so as to permit assay 
modules to be discarded after use. In such an embodi- 
ment the used assay rrxxJule can be renrK>ved from the 
tumtable at the same locatbn where it was deposited on 
the tumtable and dropped into a receptacle kscated be- 
low the platfomi. Shuttle mechanism 53 is powered by a 
motor (not shown). 

Chamber 21 also includes a pair of metering stations 

56- 1 and 56-2, which are disposed radially outwardly a 
short distance from tumtable 51 . In the operation of the 
system, assay modules 39 disposed at metering stations 
56 receive quantities of the fluid sample from fluid dis- 
pensing units 19 through a pair of openings 57-1 and 

57- 2 formed in the top wall of chamber 21. A pair of au- 
tomated shuttle mechanisms 58-1 and 58-2 are used to 
transport assay modules 39 back and forth between tum- 
table 51 and metering stations 56-1 and 56-2, respec- 
tively. 

Chamber 21 further includes a plurality of read sta- 
tions 59-1 through 59-3, whrch are also disposed radially 
a short distance from turntable 51 . As will be seen below, 
analysis of the fluid samples is performed at read sta- 
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lions 59 using readout systems, one system 23 being at 
each read station 59. A plurality of autormted shuttle 
mechanisms 61 -1 through 61-3 are used to transport as- 
say modules 39 back and forth between turntable 51 and 
read stations 59-1 through 59-3, respectively 

Both the rotation of turntable 51 and the actuation of 
automated shuttle mechanisms 53, 58, and 61 are con- 
trolled by microprocessor 17. 

In operation an assay module is deposited into pas- 
sageway 117 (shown in Fig. 7) through inlet 113 by the 
finger elements 121 of the pulling mechanism. During 
this step the pusher element 1 33 is retracted below pas- 
sageway 117. Foltowing the positioning of the assay 
module in passageway 1 1 7 the pusher element 1 33 piv- 
ots upwardly to engage the back wall of the assay mod- 
ule and pushes the module through the passageway and 
through outlet 1 1 5. During the path of travel through pas- 
sageway 117, pusher element 133 pivots so as to in- 
crease the stroke, or the distance traveled, of the assay 
module. Thus, the assay module is desirably able to trav- 
el a greater linear distance than the yoke 1 37. 

Referring back to Fig. 1 . each flukJ dispensing unit 
19 is seen to include a pipette 65 which is operated by 
a motor-driven pipette assembly 67 which is controlled 
by microprocessor 17. In use, each pipette 65 picks up 
a disposable pipette tip 70 from a supply table 71 , with- 
draws a quantity of the fluid sample from a fluid sample 
cup 74 heki in aflukJ sample cup holder 75 which travels 
back and forth between the pipettes 65 and then dis- 
penses the quantities of the tlukJ sample into assay mod- 
ules 39 kx^ted at metering stations 56. 

During the assay procedure, as a result of the reac- 
tion (s) or interaction (s) between the sample fluid and the 
test reagent(s) whrch take place, a detectable change is 
effected corresponding to the presence of a component 
of interest in the sample flukJ. Ttie detectable change 
may be a color change which may be read spectropho- 
tometrrcally such as with a densitometer or, in an assay 
method based on fluorescent-labeled species or one 
which involves the generation of a fluorescent species 
as a result of a reactkxi between test reagents, a fluo- 
rescent output signal can be generated and read spec- 
trofluorometrbally. Such detectable changes may be 
read from above or betow the assay module. Readout 
system 23 is shown here befow the assay module. The 
infomnatbn obtained by readout system 23 is then trans- 
mitted to microprocessor 17 for processing, the results 
of which are displayed on a nrKxiitor (not shown) and/or 
printed out with a printer (also not shown). 

Referring now to Figs. 4 and 5, assay module trans- 
fer apparatus 15 is seen to include an assay module 
transfer unit 81. a support assembly 83 upon which as- 
say rTKxJule trarisfer unit 81 is slidably mounted and an 
automated mechanism 85 for rrwving unit 81 up and 
down on support assembly 83. 

Support assembly 83 includes a base 84. An elon- 
gated, vertbally disposed supporting frame 87 is fixedly 
mounted on base 84 and an elongated, vertically extend- 



ing post 89 is fixedly mounted on frame 87. A pair of rods 
91-1 and 91-2 are fixedly mounted on opposite skies of 
post 89. 

Unit 81 is slidably mounted on rods 91-1 and 91-2 
5 through a pair of elements 93-1 and 93-2 which are fix- 
edly mounted on the back surface of a rectangular block 
95. Block 95, in turn, is frxedly mounted on the back sur- 
face of a second rectangular block 97, which is fixedly 
mounted on the back of assay module transfer unit 81 . 

10 Mechanism 85 for moving assay module transfer 
unit 81 up and down along rods 91 includes a rotatably 
mounted belt 99 whbh is driven by a motor 101 and 
which is mechanically coupled to block 95 throughacou- 
pNng element 103. The operation of motor 101 is con- 
's trolled by microprocessor 1 7. 

Referring now to Figs. 6-9, assay module transfer 
unit 81 and component parts thereof are shown in great- 
er detail. As can be seen, unit 81 includes a generally 
rectangular, ekwigated bk>ck 111 having an inlet 113 at 

20 one end and an outlet 1 1 5 at an opposite end. Inlet 113 
and outlet 115 are in communbation with each other 
through a passageway 117. An ek>ngated retaining plate 
119, which extends from inlet 1 1 3 to outlet 1 1 5, is fixedly 
mounted on bkx;k 111. As will be seen below, plate 119 

25 helps to retain an assay module within passageway 117 
as it is pushed through. A generally rectangular guide 
plate 118 is fixedly secured to block 111 by bolts 120. 

Assay module transfer unit 81 also includes a pulling 
mechanism whkih is mounted on block 11 1 for pulling an 

30 assay module 39 from carousel 27 into passageway 1 1 7 
through inlet 11 3and a pushing mechanism which is also 
mounted on block 111 for pushing the assay module 39 
so obtained out of passageway 117 through outlet 115 
into testing system 14. 

35 The pulling mechanism includes a pair of spring bi- 
ased finger elements 121-1 and 121-2 for engaging an 
assay module 39 in one of the compartments 37 in one 
of the magazines 31 in carousel 27 and then extracting 
the assay module 39 from the compartment. Finger ele- 

40 ments 1 21 whch are spring biased in an inward directbn 
toward each other are fixedly mounted by any suitable 
means, not shown, on a U shaped supporting bracket 
122 whrch is fixedly attached to a coupling plate 123. 
Plate 123 is fixedly attached by any suitable means, not 

45 shown, to an endless belt 124 whk;h is nrounted for 
movement akxig a path defined by wheels 1 25, 1 26, 1 27 
and 1 28. Belt 1 24 is driven by a reversible stepping motor 
129 whose output shaft 1 30 is fixedly attached to wheel 
1 25. Operatbn of stepping motor 1 29 is controlled by mi- 

50 croprocessor 17. The pulling mechanism also includes 
an extension plate 131 which is pivotally mounted on 
guide plate 118 and on retaining plate 119, Extensbn 
plate 131 serves as a cutting element for cutting foil 42 
which in a prefened embodiment covers the opening of 

55 the compartment in the magazine to be accessed by fin- 
ger elements 1 21 and also serves to provide a surface 
over which the assay module moves as it is transported 
from the magazine into assay module transfer unit 81 . 
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The pushing mechanism which is adapted to push 
the assay module from behind out of passageway 117 
through outlet 1 1 5 includes a pusher element 1 33 having 
an end 1 34 which extends into passageway 1 1 7, Pusher 
element 1 33 is pivotally mounted by a pin 135 to a yoke 
137, which is slidably mounted in a track 138 formed in 
block 111 below passageway 117 . An endless bolt 140 
is fixedly coupled to yoke 1 37 and moves yoke 1 37 back 
and forth along track 1 38. Microprocessor 1 7 controls the 
operation of motor 1 41 and, hence, the direction in which 
yoke 1 37 moves. A pair of pins 1 39-1 and 1 39-2 are fix- 
edly mounted on pusher element 1 33 and travel in a pair 
of grooves 142-1 and 142-2, respectively, formed on 
guide plate 118. As can be seen, the shape and dispo- 
srtk)n of grooves 142 on plate 118 causes pusher ele- 
ment 1 33 to pivot upwardly as it approaches outlet 1 1 5. 

To use instrument 11, the operator deposits a fluid 
sample into one or more of the fluki sample cups 74 in 
fluid sample cup holder 75 and directs microprocessor 
1 7 to assay for a partbular component of the flukJ sam- 
ple. Microprocessor 17 then directs rrrator 45 to rotate 
platform 43 so that a nnagazine 31 containing assay mod- 
ules 39 specific for the component of interest is aligned 
with assay module transfer apparatus 15. Inadditbn, mi- 
croprocessor 17 directs motor assembly 101 to position 
unit 81 vertically so that ft is aligned with a compartment 
37 of the magazine 31 containing an assay module 39. 

With unrt 81 thus aligned wrth one compartment 37 
in one magazine 31 on carousel 27, microprocessor 1 7 
next actuates motor 129 to cause bracket 122 carrying 
finger elements 121 to move in the direction of that com- 
partment. At the same time cutting element 1 31 is pivot- 
ed downwardly and outwardly, cutting into the foil sheet 
covering the compartment and exposing the assay mod- 
ule 39 contained therein. As fingers 121-1 and 121-2 
move across the assay module, they will first be spread 
apart and then will engage the assay module from the 
rear Microprocessor 17 then causes motor 129 to re- 
verse directkxi. causing the assay module to be pulled 
out of the nnagazine 31 and into block 111 through inlet 
113. 

Once assay module 39 is disposed in passageway 
1 1 7. microprocessor 1 7 turns off motor 1 29 and turns on 
motor 141. Motor 141 causes yoke 137 to slide across 
track 138, which in tum causes pusher element 133 to 
push assay nrxxJule 39 through outlet 115 into shuttle 
mechanism 53 of testing system 14. Microprocessor 17 
then directs nr>otor 1 41 to reverse directkwi, causing yoke 
1 37 to slide back to its original position on track 138. 
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An automated analytrcal instrument (11) for use In 
conducting assays for a component of interest in a ss 
fluid sample, said automated analytrcal instmment 
(11) comprising: 



7. 



a. an assay module supply apparatus (13) for 
holding a supply of assay nrxxJules (39), said 
assay module supply apparatus (13) compris- 
ing at least one magazine (31 ) having a plurality 
of compartments (37) arranged in a vertical row, 
each said compartment (37) adapted to hoW an 
assay module (39); 

b. a testing system (14) having equipment for 
testing of a flu kJ sample using an assay nrxxlule 
(39), and 

c. an assay nrxxJule transfer apparatus (15) for 
transferring an assay nrKxiule (39) from said 
assay module supply apparatus (13) to said 
testing system (14), said assay module transfer 
apparatus (15) comprising a support structure 
(83) extending vertically upward and an assay 
rrxxiule transfer unit (81), sakJ assay module 
transfer unit (81) having means for pulling an 
assay nruxiule (39) out from a compartment (37) 
of sakJ magazine (31) and means for pushing 
an assay nnodule so obtained into sad testing 
system (14), wherein sakJ assay module trans- 
fer unit (81 ) is slidably nrK>unted on said support 
structure (83) for vertk:al nrravement abng sakJ 
support structure (83). 

The automated analytical instrument (11 ) of claim 1 
and wherein said assay module transfer unit (81) 
includes an ekxigated block (111) and saki pulling 
means and said pushing means are mounted on 
said elongated bkx;k (111). 

The autonnated analytical instrument (11 ) of claim 2 
ard wherein sad pulling means comprises a pair of 
gripping fingers (1 21 ) for gripping an assay rrxxiule 
(39). 

The autonnated analylrcal instrument (1 1 ) of claim 3 
and wherein sakJ pulling means further comprises a 
belt (124) rotatably mounted on sakJ elongated block 
(1 1 1 ), a motor (1 29) for driving sad belt (1 24) and a 
plate (131) for coupling the belt (124) to the finger 
elements (121). 

The automated analytbal instrument (11 ) of claim 4 
and wherein the vnoXox (129) is a reversible motor. 

The automated analytbal instrument (11) of claim 2 
and wherein the pushing means includes a pushing 
element (133) for pushing sad assay module (39) 
out of sad assay module transfer unit (81). 

The automated analylbal instrument (11 ) of claim 6 
ard wherein said pushing means further includes a 
yoke (1 37) slidably mounted on sad ekxigated block 
(111) and sad pushing element (133) is prvotally 
mounted on sad yoke (1 37). 
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8. The automated analytical instrument (1 1 ) of claim 7 
and wherein said pushing element (133) further 
includes a belt (140) rotably mounted on said elon- 
gated block (111) and a motor (1 41 ) for driving said 
belt (140) and wherein said yoke (137) is attached 
to said belt (140). 

9. The automated analytical instrument (1 1 ) of daim 8 
and further including a motor (101) coupled to said 
assay module transfer unit (81) for moving said 
assay module transfer unit (81 ) vertically along said 
support structure (83). 

10. The automated analytical instalment (11 ) of claim 1 
and wherein said assay module supply apparatus 
(13) comprises a carousel (27), a mechanism for 
turning said carousel (27) and a plurality of said 
magazines (31 ) removably mounted on said carou- 
sel (27). 



Patentanspruche 

1. Automatislertes analytisches Instmment (11) zur 
Durchfuhrung von Analysen nach einer interessie- 
renden Komponente in einer Flussigkertsprobe, 
wobei das automatisierte analytische Instmment 
(ll)enthalt; 

a. eine Analysenmodul-Zufuhrvorrichtung (13) 
zum Halten eines Vorrats an Analysenmodulen 
(39), wobei die Analysenmodul-Zufuhrvorrich- 
tung (1 3) mindestens ein Magazin (31 ) mit einer 
Vielzahl von Abteilen (37) enthalt, die In einer 
vertikalen Reihe angeordnet sind, wobei jedes 
Abteil (37) ein Analysenmodul (39) aufnehmen 
kann; 

b. ein Testsystem (14) mit Einrichtungen zum 
Testen einer Flussigkeitsprobe unter Verwen- 
dung eines Analysenmoduls (39) und 

c. eine Analysenmodul-Ubertragungsvorrich- 
tung (15) zum Ubertragen eines Analysenmo- 
duls (39) von der Analysenmodul-Zufuhrvor- 
rbhtung (13) zum Testsystem (14), wobei die 
Analysenmodul-Ubertragungsvon-kJhtung (1 5) 
eine Halterung (83), die sich vertikal nach oben 
erstreckt. und eine Analysenmodul-Ubertra- 
gungseinheit (81) enthalt, wobei die Analysen- 
modul-Ubertragungseinhert (81) eine Einrich- 
tung zum Herausziehen eines Analysenmoduls 
(39) aus einem Abteil (37) des Magazins (31) 
und eine Einrichtung zum Einschieben eines so 
erhaltenen Analysenmoduls in das Testsystem 
(14) enthalt, wobei die Analysenmodul-Ubertia- 
gungseinheit (81) gleitfahig auf der Halterung 
(83) zur vertikalen Bewegung entlang der Hal- 
terung (83) angebracht ist. 



2. Automatisiertes analytisches Instrument (11) nach 
Anspruch 1, worin die Analysenmodul-Ubertra- 
gungseinheit (81) einen langlichen Block (111) ent- 
halt und die Einrichtungen zum Herausziehen und 

5 zum Einschieben auf dem langlichen Block (111) 
angebracht sind. 

3. Automatislertes analytisches Instmment (11) nach 
Anspruch 2, worin die Einrichtung zum Herauszie- 

10 hen ein Paar von Greiffingem (121) zum Ergreifen 
eines AnalysenrrxxJuls (39) enthalt. 

4. Automatisiertes analytisches Instmment (11) nach 
Anspruch 3, worin die Einrichtung zum Herauszie- 

15 hen weiterhin einen Riemen (124), der drehbar auf 
dem langlichen Block (111) angebracht ist, einen 
Motor (129) zum Antreiben des Riemens (124) und 
eine Platte (131) zum Kuppein des Riemens (124) 
mit den Fingerelementen (121) enthalt, 

20 

5. Automatisiertes analytisches Instrument (11) nach 
Anspruch 4, worin der Motor (129) ein Umkehnmotor 
ist, 

25 6. Automatisiertes analytisches Instrument (11) nach 
Anspruch 2, worin die Einrichtung zum Einschieben 
ein Element (133) zum Drucken des Analysenmo- 
duls (39) aus der Analysenmodul-Ubertragungsein- 
heit (81) enthalt 

30 

7. Automatisiertes analytisches Instrument (11) nach 
Anspruch 6, worin die Einrichtung zum Einschieben 
weiterhin ein Joch (137) enthalt, das glertend auf 
dem langlbhen Block (111) angebracht ist, und 

35 worin das Druckelement (1 33) schwenkbar auf dem 
Joch (137) angebracht ist. 

8. Automatisiertes analytisches Instmment (11) nach 
Anspruch 7, worin das Druckelement (133) werter- 
hin einen Riemen (1 40), der drehbar auf dem lang- 
lichen Block (111) angebracht ist, und einen Motor 
(141) zum Antrieb des Riemens (140) enthalt, und 
worin das Joch (1 37) mrt dem Riemen (1 40) verbun- 
den ist. 

45 

9. Automatisiertes analytisches Instrument (11) nach 
Anspruch 8. weiterhin enthaltend einen Motor (1 01 ), 
der mit der Analysenmodul-uberlragungseinhert 
(81) verbunden ist, um die Analysenmodul-Obertra- 

50 gungseinheit (81 ) vertikal entlang der Halterung (83) 
zu bewegen. 

10. Automatisiertes analytisches Instmment (11) nach 
Anspruch 1. worin die AnalysennfKxJul-Zufuhrvor- 

55 richtung (1 3) ein Karussell (27), einen Mechanismus 
zum Drehen des Karussells (27) und eine Vielzahl 
von Magazinen (31 ) enthalt. die entfembar auf dem 
Kamssell (27) angebracht sind. 
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Revendications moteur inversible. 



1 . Appareil (1 1 ) d'analyse automatique, h utiliser pour 
effectuer des analyses sur un composant objet 
d'int^rdt dans un 6chantillon de fluide, ledit appareil s 
(11) d'analyse automatique connprenant : 



2. 



et lesdits moyens d'extraction et de poussee sont 
months sur ledit bloc allong6 (111). 

3. Appareil (1 1 ) d'analyse automatique selon la reven- 
dication 2, dans lequel ledit moyen d'extraction com- 45 
prend une paire de dolgts de prehension (121) ser- 
vant a saisir un nrodule d'essai (39), 

4. Appareil (1 1 ) d'analyse automatique selon la reven- 
dication 3. dans lequel ledit moyen d'extraction com- so 
prend en outre une courroie (124) montee de fagon 

k pouvoir toumer sur ledit bloc altong6 (111), un 
moteur (129) pour entrainer ladite courroie (124) et 
une plaque (1 31 ) pour coupler ladrte courroie (124) 
auxdits doigts de prehension (1 21 ). ss 

5. Appareil (1 1 ) d'analyse automatique selon la reven- 
dication 4, dans lequel ledit moteur (129) est un 



6. Appareil (11) d'analyse automatique selon la reven- 
dication 2, dans lequel ledit moyen de poussee com- 
prend un organe pousseur (133) pour pousser ledit 
module d'essai (39) hors de ladite untt6 (81) de 
transfert des modules d'essai. 

7. Appareil (11) d'analyse automatique selon la reven- 
dication 6, dans lequel ledit moyen de pouss6e com- 
prend en outre un etrier (1 37) monte de fagon cou- 
lissante sur ledit bloc allong6 (111) et ledit organe 
pousseur (133) est monte de fa^on pivotante sur 
ledit 6trier(137). 

8. Appareil (11) d'analyse automatique selon la reven- 
dication 7, dans lequel ledit organe pousseur (1 33) 
comprend cn outre une courroie (140) mont6e de 
fafon k pouvoir toumer sur ledit bloc allong6 (111) 
et un moteur (141) pour entraTner ladite courroie 
(1 40) et dans lequel ledit etrier (1 37) est fixe a ladite 
courroie (140). 

9. Appareil (1 1 ) d'analyse automatique selon la reven- 
dication 8, comprenant en outre un moteur (101) 
coupl6 k ladite unit6 (81) de transfert des modules 
d'essai pour deplacer verticalement ladite unit6 (81 ) 
de transfert des modules d'essai le long de ladite 
structure de support (83). 

10. Appareil (1 1 ) d'analyse automatique selon la reven- 
dicatbn 1, dans lequel ledit dispositif (13) pour- 
voyeur de modules d'essai comprend un carrousel 
(27), un m6canisme pour f aire toumer ledit carrousel 
(27) et une pluralite de chargeurs (31) months de 
fagon amovible sur ledit carrousel (27). 



so 



a) un dispositif (13) pourvoyeur de modules 
d'essai, destine k maintenir un tot de nrxxJules 
d'essai (39), ledit dispositif (1 3) pourvoyeur de io 
modules d'essai comprenant au moins un char- 
geur (31 ) qui comporte une pluralit6 de compar- 
timents (37) disposes en une rangee verticale, 
chaque compartiment (37) pouvant contenir un 
module d'essai (39), is 

b) un dispositif testeur (14) 6quip6 pour tester 
un echantillon de fluide en utilisant un module 
d'essai (39), et 

c) un dispositif (15) de transfert des nrxxJules 
d'essai, servant h transferer un OKXIule d'essai 20 
(39) dudit dispositif (13) pourvoyeur de modules 
d'essai audit dispositif testeur (14), ledit dispo- 
sitif (15) de transfert des modules d'essai com- 
prenant une structure de support (83) qui 
s'etend verticalement vers le haut et une unite 25 
(81) de transfert des modules d'essai, ladite 
unite (81 ) de transfert des modules d'essai com- 
portant un moyen pour extraire un module 
d'essai (39) d'un compartiment (37) dudit char- 
geur (31 ) et un moyen pour pousser un nrxxlule 30 
d'essai ainsi obtenu dans ledit dispositif testeur 
(14), sachant que ladite unit6 (81) de transfert 
des modules d'essai est montee de fagon cou- 
lissante sur ladite stmcture de support (83) en 
vue d'un deplacement vertical le long de tedrte 35 
structure de support (83). 

Appareil (1 1 ) d'analyse autonnatique selon la reven- 
dlcation 1. dans lequel ladite unite (81) de transfert 
des modules d'essai comprend un bloc allonge (111) 40 
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FIG. 6 
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FIG. 8 



15 



EP 0 549 759 B1 




16 



